CALCULUS Derivatives. Higher Derivatives (II)

2 -1
1. Find f'(z), f"(x), f"(x), and f® for the following function: f(z) = Stz !
5 5 2

2. Find f'(z), f"(z), f”(x), and f® for the following function: f(x) = o + 2 + p +1—-4x
-2

3. Find f'(x), f"(x), f"(z), and f@ for the following function: f(z) = — +4 + 522 + 52° + 2z*
x

4. Find f'(x), f"(x), f"(x), and f* for the following function: f(z) = —4 +x — 32°

-4 -

5. Find f'(x), f"(x), " (z), and f® for the following function: f(z) = — + g + - +5
-3
ra

4
6. Find f'(z), f"(x), f"(x), and 4 for the following function: f(z) = +—+1—5z—22%+22° — 324
x

7. Find f'(x), f"(x), " (z), and f@ for the following function: f(z) = 5 +5—x —22% + 2% — 22 + 52°

x
: / 1" " (4) . . 5 4
8. Find f'(x), f"(x), f"(z), and f*) for the following function: f(z) = e + P 2 — bz

4 5 -1
9. Find f'(z), f"(x), f"(x), and f“ for the following function: f(z) = St at ot 3+z+ 5?4 323

10. Find f'(z), f"(z), f”(z), and f® for the following function: f(x) = _—? + 3_ 2 + 4x
x T
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CALCULUS Derivatives. Higher Derivatives (II)

Solutions:
d -3 2 4 3 —6 2
L f/(x)za(Qx + -2 —1)=—62""+ 2z =+
d 24 —6
F(@) = (<6271 +207%) = 24277 4 —627" = =+ —
d - _ _ s —120 24
(z) = 5(241' 4 6271 = —12027% + 24275 = . =
d _ _ _ s 720 120
O (x) = 45 (-1202 6+ 2427°) = 720277 + —12027 ¢ = —+—
d 15 —10 -2
. r)=—Or "+or “+2r +1—-4dx)=—-15r "+ 100 " +—-20 " —4=—p+— +—5 —
2. f S50 34+ 5r 2420 41 -4 1504+ —102 2+ 2272 -4 > 0 4
dz 4 23 22
d —4 -3 -2 -5 —4 3 _ 60 30 4
(x) = a(—le + 10277 + —227% —4) =6027° + 302" * + 427 ° = St+tat3
d —-300 —120  —12
[ () = —(6027° + 302" + 427%) = =300z % + —12027° + —1227 ! = + n
dx 26 5 e
d 1 4
FD @) = L (2300070 + —1200 + —1207%) = 180027 + 6002 + dga—5 — 2000 | 000 48
dz 27 26 b

d 2
3. fl(x) = df(—Qx*I +4+452° +52° + 22) = 2272 + 10z + 152® 4 82° = = + 10z + 152% + 82°
x X
d —4
f(z) = a(mf? + 10z + 1522 + 823) = —4273 + 10 + 30z + 2422 = —5 T10+302 + 24>
d 12
(x) = a(—@c—?’ + 10 4 30z + 242?) = 122~ + 30 + 482 = — +30+48z
(4) d -4 -5 —48
fW(z) = —(1207* +30+48z) = —4827° + 48 = — 448
dx xd
4. f'(z) = d—(—4—|—x —32%) =1-922 =1 — 927
x

d
f(x) = a(l —92%) = —18z = —18z

(z) = dix(—l&c) =-18=-18
d

W(z)=—(-18)=0=0
f
x
d _5 i 1 ) 3 ., -3 8 4
5. f’(m)za(;ﬂ + -4+ —4a7" +5) =32 + 87" + 4z =gt st
d —4 -3 -2 -5 —4 312 24 -8
f(z) = a(fiix +8x 70 +4x7%) =127 + —24a~* + 8277 = sttt
d —60 96 24
" _ -5 _ —4 _Qp—3y — _ —6 -5 -4 _ 7 b o=
f(x) = dx(12x + —24x7% 4+ —8x77) 602" 4+ 962° + 24z e

d 360  —480 —96
O (z) = —(—6027¢ + 962" 4 242™*) = 360277 + —4802 76 + —9627° = + —— + —
dx x7 x6 xd

d
6. f'(z) = d—(—ggﬂ +4r7 41 =5z — 222 4+ 22% — 32Y) = 6273 + —4a7? — 5 — da + 62% — 1223 =
xr
6 —4
+ — —5— 4z + 62 — 122°
X

d -18 8
f(x) = a(63f3+—4x—2—5—4x+6x2—12953) = 182 448z 3 —4+120—362% = ?+§—4+12x—36x2

x3
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CALCULUS Derivatives. Higher Derivatives (II)

d 72 —24
() = — (1824 + 8273 —4 + 122 — 362%) =722 5 + 242 1 + 12 - T20 = = + — +12 -T2z
dx x5 4
d _
O (z) = —(7207° + =242 412 — 72z) = 36025 + 962> — 72 = 300 94
dx 20 °
d < [ -
7. f'(x) = d—(5x71+57172x2+x372x4+5x‘)) = 5272 — 1 —da + 32 — 823 4 252" = —5—1—4x+
T X

3z2 — 823 + 2524

d 10

f(z) = d—(—5x—2 —1—4z+32” —82° +252") = 100> — 4462 — 242" +1002° = — —4+ 62 — 242 + 1002
i x
d f -30

f"(x) = ﬁ(lox’?’ — 44 6x — 2422 +10023) = =302~ + 6 — 482 + 3002 = — +6-48z+ 3002

d 120
W (x) = a(—3033—4 + 6 — 48z + 300x2) = 12027° — 48 + 600z = —5 — 48+ 600z

8. f'(x) = %(533_2 +4a7! —2-52) = —1027° + —4z7* -5 = _T%’O + ;7;1 ~5
() = %(—1095—3 + 4272 —5) =302~ + 8273 = %g + %

(@) = %(30;(4 +8278) = —12027° + —2427 = _;520 n _T244

W () = %(—1203;*5 + —242~%) = 600z + 962> = %O i %

d
9. fl(x) = —(@a 2 +50 2+ o ' 434+ +522 +32%) = —1227* + —10273 + 272 + 1 + 10z + 92° =

12 —10% 4
— 4+ — 4+ — + 1410z + 927
xt 3 2
" d —4 -3 -2 2 -5 —4 -3 48 30
f(x) = @(*1256 + 102"+ “+14+10x+92°) =482 ° + 30z "+ -2z ° + 10 + 18z = EJFF
-2
— +10+ 18
x
d —240 —120 6
" (x) = — (482754302 + —22 73410+ 182) = —2402 ¢+ —-1202 5 +62" 1 +18 = +——+—+18
dz 26 PR
d 144 —24
FW () = —(—24027 + —12027° + 627* 4 18) = 144027 + 6002~ + —2427° = 0,600 —24
dx 27 6 5
d ] 1 _
10. f'(x) = a(f&r‘ +327 ! —244x) =150+ 32 2 +4 = :Ti) + :75’ +4
d _ _ _ . —60 6
f(x) = a(15ac Y4 327?24 4) = —60z° + 627 % = — t
d _ _ _ _, 300 —18
() = a(—GOx ® 4+ 6273) =300z + —18271 = v
d _ _ N . —1800 T2
W) = @(30055 64 —1827%) = —18002~ " + 7227° = ——+t
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